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TO ALL WHOM IT MAY CONCERN 

Be it known that we, 

Harald Frischkorn, residing at Am Georgengraben 10, D-35315 Homberg; Germany, 
citizen of Germany, 

Dr. Gunther Hartmann, residing at Im Junkergarten 11, D-36304 Alsfeld; Germany, 
citizen of Germany, 

Wolfgang Sommer, residing at Eduard-Korff-Stralie 17, D-35285 Gemunden 
(Wohra), Germany, citizen of Germany, and 

Frank Wagner, residing at Schutzenweg 17, D-35418 Grolien Buseck. Germany, 
citizen of Germany, 

liave invented a 

TOWING DEVICE FOR VEHICLES 

of which the following is a specification. 



REHBERG+HUEPPE 
16576US 



-1 - 



TOWING DEVICE FOR VEHICLES 



CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims priority to co-pending German Patent Application No. 
102 47 377 entitled "Abschleppose fur ein Kraftfahrzeug". filed October 10. 2002. 

FIELD OF THE INVENTION 

The present invention generally relates to a towing device for vehicles. More 
particularly, the present invention relates to a towing device for motor vehicles including 
an elongated element and a lug to be used at a motor vehicle to be towed or to tow in 
combination with other towing means, such as a towing rope or a tow-rod. 

Such towing devices are contained in the motor vehicle in their demounted 
state, and they are connected e ither to the front or to the rear of the motor vehicle, 
especially by a screw connection. In many cases, the towing device includes an outer 
thread to be screwed into a corresponding inner thread of a nut element being an^anged 
at a carrying part of the motor vehicle, for example a longitudinal carrier or a transverse 
carrier of the motor vehicle. 

BACKGROUND OF THE INVENTION 

A towing device is known from Gemrian Patent Application No. DE 199 33 652 
A1 corresponding to US Patent No. 6,382,654 B1 and from German Patent Application 
No. DE 44 09 290 A1. The known towing devices include an elongated element being 
formed as a rod having a full cross section. The known towing device is designed as 
one piece. At its one end, the known towing device includes a threaded portion. At its 
other free end, the elongated element is deformed to form a lug. Usually, such towing 
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devices are made of metal. Consequently, they are often designed as forge parts, the 
lug being formed by a forging process, while the threaded portion is produced in 
another separate step. 

Another towing device is generally known. The known towing device is 
designed as a one-piece forge part. The elongated element includes a full cross 
section being designed similar to a four-leaved clover or star to reduce the mass of the 
known towing device. Such forge elements are comparatively complicated and 
expensive. 

SUMMARY OF THE INVENTION 

The present invention relates to a towing device for motor vehicles. The 
towing device includes an elongated element having a length, a cross section, a first 
end portion and a second end portion. The cross section of the elongated element at 
least along a part of the length of the elongated element is designed to be hollow. 
The first end portion is designed to be connected to a motor vehicle. The towing 
further device includes a lug being connected to the second end portion of the 
elongated element. 

The present invention also relates to a towing device including a rod element 
and a lug. The rod element has a length, a cross section and an end portion. The 
cross section of the rod element at least along a substantial part of the length of the 
rod element is designed to be hollow. The lug is connected to the end portion of the 
rod element 

Usually, the towing device is contained In the trunk of a motor vehicle, and it is 
designed to be connected to a carrying part either at the front or at the rear of the motor 
vehicle in case the motor vehicle needs to be towed or it is desired to tow another 
vehicle with the motor vehicle. The carrying part is located at some distance with 
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respect to the outermost parts of the motor vehicle, especially the bumper. The towing 
device has a corresponding length to span this distance and to be capable of 
connecting a towing rope, a tow-rod and the like to the lug of the towing device. The 
term lug is to be understood as to also include similar elements such as eye hooks, 
eyelets, loops and other hook-like element. 

The lug serves for connection to a tow means, especially a towing rope to be 
connected between a pulling vehicle and the vehicle to be towed. Due to the fact that 
two vehicles being interconnected in this way also have to move through curves, the 
towing device is not only subjected to pulling forces, but also to bending forces. 
Consequently, the comparatively long elongated element of the towing device may be 
subjected to substantial bending moments. This is the reason why it is preferred that 
the towing device is designed as a metal form element having a shape which is 
comparatively stiff to bending. 

The elongated element or rod element of the novel towing device is partly or 
completely designed as a hollow body, meaning a body having a hollow cross section. 
Such a hollow cross section has an advantageously low weight and great stiffness to 
bending since the material is arranged at a respective distance about the axis of the 
elongated element. The hollow cross section may start at one end of the elongated 
element. For example, it may be produced by cupping or dishing. This means that the 
material is dislocated from the center of the elongated element to move towards the 
open end and the outer portions of the elongated e lement w ithout being removed. 
Consequently, the mass of the elongated element after cupping will remain the same, 
but the length will be increased. Compared to a known elongated element having a full 
cross section and the same length, the mass and the weight, respectively, of the novel 
elongated element is reduced. 
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Alternatively or additionally, the hollow cross section may also begin at the other 
end of the elongated elennent. The hollow cross section may extend in a continuous 
way along the entire length of the elongated element, as it is the case in a tube section. 
To achieve bending stiffness in all directions transverse to the axis of the elongated 
5 element, it is preferred to use an annular cross section. Such a design allows for 
introducing the towing device into a corresponding circular opening being located in a 
part of the bumper and, for example, to additionally support the towing device at the 
bumper. The hollow cross section of the elongated element may also be used for 
connection to a bolt including a threaded portion and/or for connection to a lug. In this 
10 way, there is the possibility of producing the lug from a bent section of wire. It is to be 
understood that the elongated element and the lug are especially produced from 
corresponding metals which may be connected by welding, especially by resistance 
welding. 

The lug may be made of a bent wire portion the ends of which are fixedly 
15 connected to the elongated element, especially by a welding connection. The lug may 
also be designed as a forge part. The permanent non-rotational connection between 
the lug and the e longated e lement m ay also be realized by crimping, by inserting a 
transverse pin, and the like. Depending on where the hollow cross section portion of 
the elongated element is located, the ends of the bent wire portion are connected to the 
20 outside or to the inside of the elongated element by welding. There also is the 
possibility of arranging recesses, punches, and the like in the wall of the elongated 
element, and to permanently connect the ends of the wire portion to these 
configurations. 

It is especially preferred if the elongated element at least in its end portion facing 
25 the lug includes the hollow cross section. In such a case, the two ends of the wire 
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portion forming the lug may be introduced into the hollow cross section of the elongated 
element, and they may be fixedly connected therewith by welding, for example. The 
two ends of the lug are then located In the inside of the elongated element such that 
there are no outwardly protruding edges and the like which could cause injuries. 
5 The elongated element at its end facing away from the lug may include a 

threaded portion, the elongated element In its end portion facing away from the 
threaded portion being designed to be cupped. It is especially advantageous if the 
elongated element and the threaded portion are made of one piece, meaning the 
threaded portion is directly located at the elongated portion. The elongated element 

10 and the threaded portion are then made of one section of material, for example a wire 
portion in the form of a blank. Shaping of the elongated element and the threaded 
portion preferably is achieved by deformation without producing chips. This maybe 
realized by cupping the diameter of the blank in its one end portion, and by rolling an 
outer thread onto the other end portion. Due to cupping, the material of the blank is 

15 deformed without producing chips. Some parts of the material are dislocated onto an 
Increased diameter with respect to the axis of the middle portion. This Is advantageous 
with respect to the stiff design of the towing device (strain-hardening effects), and it 
simplifies arrangement of two ends of the lug inside of the cup to be connected 
therewith by welding. Such a cup may have a substantial length, for example of a 

20 plurality of centimeters. The cup may extend along at least approximately 30 % of the 
total axial length of the elongated element, preferably at least approximately 50 %, more 
preferably at least approximately 70 %. Consequently, the cup substantially reduces 
the mass of the elongated element compared to an elongated element not including a 
hollow cross section. It Is also possible to arrange the threaded portion at a third 
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component of the novel towing device, for example a bolt, and to connect the bolt to the 
elongated element. 

It is especially advantageous if the hollow cross section of the middle portion of 
the elongated element is designed to be annular. In this way, great degrees of 
5 deformation may be attained, and the elongated element has the same stiffness against 
bending in all directions. 

The towing device may also be designed to include three components. In this 
case, the threaded portion may be located at a bolt. The elongated element and the 
bolt are fixedly interconnected, especially by welding. The connection of the lug and the 
10 elongated element does not depend on the connection of the elongated element and 
the bolt. Alternatively, both welding connections may be produced at the same time 
such that one attains the novel towing device including three interconnected elements 
at a time. In this case, it is especially advantageous if the elongated element is made of 
a tube section. This means that it has a hollow cross section along its entire axial 
15 length. Such tube sections fomriing the elongated element preferably are produced by 
cutting a tube into sections. There is the additional advantage of being capable of 
producing towing devices for different motor vehicles requiring different lengths 
depending on the length of the tube section. 

Alternatively, the elongated element may also be designed as a form part being 
20 cupped at both ends for introduction of the lug at one end, and of the bolt including a 
threaded portion at the other end. 

The elongated element may also be designed as a section of a hollow extruded 
profile having a stiff cross section. Such a cross section does not necessarily have to 
be annular. It is also possible to use cross sections being similar to a rectangular tube, 
25 an oval tube, and the like. It is also possible that the elongated element at its side to be 
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connected with the lug includes two cups, the two cups being arranged such that they 
form a hollow, stepped cross section (for example, see Figs. 18 and 19). 

Other features and advantages of the present invention will become apparent to 
one with skill in the art upon examination of the following drawings and the detailed 
description. It is intended that all such additional features and advantages be included 
herein within the scope of the present invention, as defined by the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention can be better understood with reference to the following drawings. 
The components in the drawings are not necessarily to scale, emphasis instead being 
placed upon clearly illustrating the principles of the present invention. In the drawings, 
like reference numerals designate corresponding parts throughout the several views. 

Fig. 1 is a partly sectional view of a first exemplary embodiment of. the novel 
towing device. 

Fig. 2 is a view of the novel towing d evice a ccording to Fig. 1 in a position 
rotated by 90'' compared to Fig. 1 . 

Fig. 3 is a view of a second exemplary embodiment of the novel towing device 
with the elongated element being illustrated in a sectional view. 

Fig. 4 is a view of the towing device according to Fig. 3 in a position rotated 
about 90° compared to Fig. 3. 

Fig. 5 is a sectional view along line V-V in Fig. 4. 

Fig. 6 is a view of a third exemplary embodiment of the novel towing device. 
Fig. 7 is a view of the towing device according to Fig. 3 in a position rotated 
about 90° compared to Fig. 6. 

Fig. 8 is a sectional view along line VIII-VIII in Fig. 7. 
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Fig. 9 is a view of another exemplary embodiment of the novel towing device 
with the elongated element being illustrated in a sectional view. 

Fig- 10 is a view of the towing device according to Fig. 3 in a position rotated 
about 90** compared to Fig. 9. 

Fig, 1 1 is a view of another exemplary embodiment of the novel towing device. 

Fig- 12 is a view of another exemplary embodiment of the novel towing device 
including three elements. 

Fig. 13 is a view of another exemplary embodiment of the novel towing device 
including three elements. 

Fig- 14 is a view of another exemplary embodiment of the novel towing device 
including three elements being interconnected by crimping connections. 

Fig- 15 is a view of another exemplary embodiment of the novel towing device 
including three elements, the elongated element having a rectangular cross section. 

Fig. 16 is a sectional view along line XVI-XVI in Fig. 15. 

Fig. 17 is a sectional view along line XVII-XVII in Fig. 15. 

Fig. 18 is a view of another exemplary embodiment of the novel towing device 
including a double cup arrangement. 

Fig. 19 is a view of another exemplary embodiment of the novel towing device 
including a double cup arrangement. 

DETAILED DESCRIPTION 

Referring now in greater detail to the drawings. Fig. 1 illustrates an exemplary 
embodiment of a novel towing device 1. The towing device 1 as illustrated in Fig. 1 
includes a total number of two components. However, the towing device 1 may also 
include more than two components. The first component is an elongated element 2. 
The second component is designed as a lug 3. The elongated element 2 has an 
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elongated shape similar to a pin, a rod or a stick. It may have a length of approximately 
10 cm to 20 cm. The length may be chosen in coordination with the size of parts of the 
car body, especially the bumper. Preferably, the elongated element 2 is made of metal, 
especially weldable steel. It is designed to be capable of bearing pulling forces, 
5 pressing forces and bending forces. The elongated element 2 is designed to be hollow 
along a substantial portion of its axial extension. Preferably, the elongated element 2 is 
designed to be hollow along the majority of its axial extension. The elongated element 
2 has a hollow cross section 4. In the illustrated embodiment of the novel towing device 
1 as illustrated in Fig. 1, the hollow cross section 4 is realized by cupping. The cup 

10 begins at the first end 5 of the elongated element 2 facing the lug 3, and it extends 
along a certain length towards the other end. The hollow design of the elongated 
element 2 results in a substantial relative reduction of the mass in combination with 
great resistance properties against bending. These properties are especially desired in 
parts used in the automobile industry. The elongated element 2 at its end facing away 

15 from the lug 3 includes a threaded portion 6 including an outer thread being coordinated 
with an inner thread being located at the primary structure of the motor vehicle to be 
connected to the towing device 1 . Consequently, the towing device 1 with its threaded 
portion 6 is designed to be screwed into a coordinated hole including an inner thread 
being located in a motor vehicle. Such conventional inner threads being located in a 

20 motor vehicle are generally known in the art, and they therefore do not need to be 
described in greater detail herein. The threaded portion 6 may be produced by rolling 
the blank later forming the elongated element 2. 

As illustrated in Figs. 1 and 2, the lug 3 may be made of a bent wire portion 7 
the ends 8 and 9 of which are designed to be flattened such that the common 

25 circumference of the ends 8 and 9 approximately has a circular shape. In this way. the 
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two ends 8 and 9 may be introduced into the hollow cross section of the elongated 
element 2 (see Fig. 1). The ends 8 and 9 are fixedly, preferably non-detachably. 
connected to the elongated element 2 to fonm a stiff unit. For example, this connection 
may be realized by welding connections 10. For this purpose, the lug 3 and the wire 
5 portion 7, respectively, is made of weldable material. For example, the welding 
connections 10 may be produced by resistance welding. 

Figs. 3 to 5 illustrate another exemplary embodiment of the novel two-part 
towing device 1 . In this case, the elongated element 2 is designed to be cupped at both 
sides to further reduce the mass and the weight, respectively, of the towing device 1 . 

10 This means that a first cup 1 1 starts at the end 5, and a second cup 12 starts at the end 
13 in a way that they protrude into the elongated element 2. The threaded portion 6 
begins in the region of the second end 1 3. Due to the fact that the axial extension of the 
cups to be formed in the blank of the elongated element 2 in an axial direction is limited 
by production technique, the arrangement of the two cups 11 and 1 2 allows for the 

15 possibility of substantially reducing the mass even when the elongated element 2 has a 
substantial axial length. 

Punchings 14 approximately having a U-formed shaped (see Fig. 4) may be 
located at the end of the elongated element 2 facing the lug 3. Due to these punchings 
14, the end 5 of the elongated element 2 facing the lug 3 is designed to be more elastic. 

20 This somewhat elastic design has a positive influence on the possibility of producing the 
welding connections 10. The special cross section of the two ends 8 and 9 of the wire 
portion 7 is also illustrated in Fig. 5. Alternatively and/or additionally, the punchings 14 
may also be used to produce a welding connection in this region. 

Figs. 6 to 8 illustrate another exemplary embodiment of a two-part towing 

25 device 1 . Again, the elongated element 2 includes the two cups 1 1 and 12. The cup 12 
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is designed to be slightly shorter in an axial direction, and it extends within the axial 
extension of the threaded portion 6. The elongated element 2 includes a protruding 
center collar 15 which nnay be used to support the towing device 1 at a protruding 
portion of the vehicle when the towing device 1 is subjected to bending forces. The 
punchings 14 are designed to be slightly wider. The ends 8 and 9 of the lug 3 have 
been deformed to have a cross section as illustrated in Fig. 8. Furthemiore, the ends 8 
and 9 are arranged at such a distance with respect to one another that the ends 8 and 9 
may be introduced into the punchings 14 to be permanently connected to the elongated 
element 2 by welding connections 10. In this exemplary embodiment of the novel 
towing device 1 , the ends 8 and 9 of the lug 3 also do not include portions extending in 
a radial outward direction about the circumference of the elongated element 2. 

Figs. 9 and 10 illustrate another exemplary embodiment of the novel two-part 
towing device 1. A tube section 16 serves as a blank for producing the elongated 
element 2. The tube section 16 includes an inner threaded portion 17 beginning at its 
end 5. The lug 3 is designed as a forging part 1 8, and it includes an outer thread 20 
being located at a protrusion 19 facing away from the elongated element 2. The angle 
of inclination (helix angle) of the inner thread 17 differs from the angle of inclination of 
the outer thread 20 to realize a fixed connection secured against rotation when 
screwing the lug 3 into the elongated element 2. The use of a tube section 16 as a 
blank for the elongated element 2 is especially advantageous with respect to the 
production cost. It is to be understood that such a tube section 16 may also be used in 
combination with the other embodiments of the towing device 1 as described herein. 

Fig. 11 illustrates another exemplary embodiment of the novel towing device 1 
the elongated element 2 of which only includes one cup 1 1 . The cup 1 1 is mostly filled 
with plastic foam 21 , for example a polyurethane foam having advantageous corrosion 
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preventing properties. The elongated element 2 may also include an outer cover 22 
made of plastic material, a protecting coating or enameling and the like. The ends 8 
and 9 of the lug 3 may be mostly covered with a coating 23 also having corrosion 
preventing properties. The cross sections of the ends 8 and 9 have a design similar to 

5 the one illustrated in Fig. 5. In addition, the two ends 8 and 9 include an aligned 
opening 24. Corresponding openings 25 are located in the wall of the elongated 
element 2 having the hollow cross section 4 in an aligned and coordinated way such 
that the connection may be realized by a transverse pin 26, a rivet and the like. In case 
protruding rivet heads are not desired in the special case of application, It is also 

10 possible to use a comparatively shorter bolt to be pressed into the openings with a 
press fit. 

Fig. 12 illustrates another exemplary embodiment of the novel towing device 1. 
In this case, the towing device 1 is designed to include three components. The towing 
device 1 includes the elongated element 2 being made of a tube section 16, the lug 3 

15 and a bolt 27. The lug 3 is fixedly connected to the tube section 16 by welding 
connections 10 such that they cannot be rotated with respect to one another. The bolt 
27 carrying the threaded portion 6 is fixedly and permanently connected to the 
elongated element 2 by a welding connection 28 such that they cannot be rotated with 
respect to one another. A swelling 29 may be arranged at the bolt 27 to limit the 

20 inserting movement of the bolt 27 into the tube section 16 before producing the welding 
connection 28. 

Fig. 13 illustrates another exemplary embodiment of the novel towing device 1. 
Again, the towing device 1 is designed to include three main components, these three 
components being mostly similar to the ones described with respect to the embodiment 
25 of the towing device 1 illustrated in Fig. 12. In addition, the bolt 21 in its connection 
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portion to the tube section 16 includes flattenings 30 such that the bolt 27 has a 
respective elongated cross section and the welding connections 28 do not extend along 
the entire circunnference of the bolt 27, but rather at two opposed locations. The 
flattenings 30 further ensure that the hollow chamber 4 is deaerated. This especially 
makes sense when applying a plating cover, for example. 

Fig. 14 illustrates another exemplary embodiment of the novel three-part towing 
device 1 including the elongated element 2 being made of a tube section 16 having a 
continuous hollow cross section 4. The ends 8 and 9 of the lug 3 are designed to have 
approximately semicircular cross sections facing one another such that at least a 
portion of the circumference forms a surface including undercuts and impressions. This 
design may be realized by surrounding ribs 31. The corresponding part of the bolt 27 
may also include such ribs 32 or, for example, a coarse thread and the like. Crimp 
connections 33 and 34 serve to interconnect the three elements in a permanent way not 
to be rotatable with respect to one another. It is also possible to use a crimp connection 
at the two connecting locations with the tube section 16 having an outer surface being 
smooth and having a reduced diameter. 

The exemplary embodiment of the novel towing device 1 illustrated in Figs. 15 
to 17 also has a three-part design. The tube section 16 has a cross section of a square 
tube (Fig. 16). The bolt 27 in its end portion facing away from the threaded portion 6 
has a rounded, square cross section 35 by which the bolt 27 is welded to the tube 
section 16. The two ends 8 and 9 of the lug 3 also have a cross section being 
coordinated with the cross section of the tube section 16 (see Fig. 17). This cross 
section allows for easy appliance of welding connections 10 when permanently 
connecting the lug 3 and the elongated element 2. 
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Figs, 18 and 19 illustrate two further exemplary embodiments of the novel 
towing device 1 each including two components. Both elongated elements 2 are 
designed to include a cup from one side. However, they both include two cups, the first 
cup 1 1 being formed in a first step, and a second cup 36 having a comparatively greater 
5 diameter being formed from the same side 5 in a second step. This "double cup 
design" is advantageous with respect to production technique, and it makes it possible 
that the material of the blank for the elongated element 2 flows especially far in an axial 
direction. This means that the elongated element 2 attains an especially great axial 
length at a low weight. The aspect ratio between the cups 1 1 and 36 may be varied, as 
10 it may be seen from a comparison of Figs, 18 and 19. The permanent connection 
between the elongated element 2 and the lug 3 is also realized by the welding 
connections 10. 

Figs. 1 to 18 illustrate a great number of details of exemplary embodiments of 
the novel towing device 1 being designed as to include two components or three 

15 components. The three-part design includes a place of connection between the lug 3 
and the elongated element 2 and a place of connection between the elongated element 
2 and the bolt 27. However, it is to be understood that the above described ways of 
connecting and designing the components of the novel towing device 1 may also be 
combined in a way as it is understood from a combination of Figs. 1 to 19. 

20 Many variations and modifications may be made to the preferred 

embodiments of the invention without departing substantially from the spirit and 
principles of the invention. All such modifications and variations are intended to be 
included herein within the scope of the present invention, as defined by the following 
claims. 



